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PURPOSE: To unify the structure of a thick part 101 and 
thin part 102, to eliminate the strength difference 
between them and hence restrain the generation of bend 
after stretching by making both of them to be the double 
fiber structure of »1 00) and »1 1 1 ]. 

CONSTITUTION; An aluminum material to be extruded Is 
simuftaneousry extruded from the two forming holes 2. 2 
and three discharging hole3 3, 3, 3 by advancing a stem. 
The thick part 101 of the extruded material which is 
passed through the forming hole 21 is turned into the 
double fiber structure of »100) and i111]. On the other 
hand, a part of the material to be extruded which is 
concentrated in the vicinity of the forming hole 22 for 
thin part is extruded through the discharging hole 3. 
Thus, the metal flow which is passed through the forming 
hole 22 for thin part is affected by the discharging 
hole 3, turned Mo an approximate state to a metal flow 
which is passed through the forming note 21 for thick 
part and the thin part 102 of extruded materia) also is 
turned into the double fiber construction of >100] 
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[There are no amendments to this patent.] 

Claim 

An aluminum modified extruded material, characterized by the fact that it has a thick part 
(101) and a thin part (102), and said thin part (101) and thick part (102) are formed from a double 
fiber structure of [100] and [11 1]. 

Detailed ex planation of the, invention 
Industrial application field 

The present invention pertains to an aluminum modified extruded material having a thick 
part and a thin part, especially an extruded shape having a double fiber structure of [100] and 
[HI]- 

Also, the term aluminum includes aluminum alloys. 

Prior art and its problems 

In general, aluminum bars with a simple shape such as round bars have been 
manufactured as extruded materials. 

On the other hand, a modified material made of aluminum having a thick part and a thin 
part, for example, a material (100) with a cross-sectional // 1 // shape shown in Figure 2, like a 
valve plate for a ship, had the following drawbacks when it was obtained as an extruded material. 

That is, in order to improve the dimensional precision of extruded shape, it is common to 
stretch the extruded material after extruding. However if the above-mentioned modified material 
is stretched, a curved bending in which thick part (101) is the inside and thin part (102) is the 
outside is generated, so that a desired dimensional precision cannot often be obtained. Such a 
drawback is distinctly generated in modified extruded materials made of high-tensile aluminum 
such as a 2000 system, 5000 system, and 7000 system. 

The present invention solves such drawbacks, and its objective is to provide an aluminum 
modified extruded material with high shape precision without bending after stretching. 

Means to solve the problems 

In order to achieve the above-mentioned objective, the present inventors earnestly 
researched the above-mentioned drawbacks, and as a result, it was discovered that the cause for 
bending after stretching of the aluminum modified extruded material was the strength difference 
caused by the structural difference between the thick part and the thin part. In other words, square 
bars with equal vertical and horizontal lengths in the cross section have an internal structure that 
exhibits a double fiber structure of [100] and [1 1 1] with high strength, whereas flat plate 
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materials exhibit a combined structure in the vicinity of [100] and [21 1], so that the tensile 
strength is lowered. Therefore, in a modified extruded material as shown in Figure 2, since the 
thick part with a large thickness is close to a square bar with equal vertical and horizontal 
lengths, a double fiber structure of [100] and [1 1 1] is increased in the structure. On the other 
hand, since the thin part is close to a flat plate material, a combined structure in the vicinity of 
[100] and [21 1] is formed. For this reason, it was understood that since the strength was high in 
the thick part and the strength was low in the thin part, bending is caused after stretching due to 
said strength difference. 

The present invention is based on this knowledge, and referring to the numerals of the 
figures, its essence is an aluminum modified extruded material having a double fiber structure 
characterized by the fact that it has a thick part (101) and a thin part (102), and said thin part 
(101) and thick part (102) are formed from a double fiber structure of [100] and [1 1 1]. 

Operation of the invention 

Since both the thick part (101) and the thin part (102) have a double fiber structure of 
[100] and [1 1 1], the structure of both parts is uniform, and the strength difference is eliminated. 
Furthermore, the generation of bending after stretching is suppressed. Also, the strength as an 
entire extruded material is improved. 

Application example 

Next, the present invention will be explained based on an application example of an 
aluminum modified extruded material (100) with a cross-sectional // 1 // shape having thick part 

(101) and thin part (102) as shown in Figure 2. 

As the requirement of the present invention, both the thick part (101) and the thin part 

(102) of the aluminum modified extruded material (100) have a double fiber structure of [100] 
and [111]. Needless to say, the entire extruded material (100) is preferably constituted by the 
above-mentioned double fiber structure. However, the existence of other structures is not 
completely denied, and a pattern in which most of the extruded material is occupied by the 
above-mentioned double fiber structure may be adopted. Also, the shape of the extruded material 
to which the present invention is applied is a modified shape having a thick part and a thin part, 
however if the thickness difference between the thick part and the thin part is small, since the 
structural difference is not basically caused, so the present invention is preferably applied to an 
extruded material in which the thickness a of the thick part (101) and the thickness b of the thin 
part (102) is a/b > 3 as shown by Figure 2. 

The method for manufacturing the extruded material of the present invention is not 
particularly limited. However, the case where one of the appropriate methods for realizing the 
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double fiber structure is applied to the extruded material of Figure 2 is explained as follows. An 
extrusion is carried out using a solid die (1) shown in Figure 1. Said die (1) has molding holes (2) 
and (2), with a shape corresponding to the cross section of a bar, and waste holes (3). In this 
application example, two molding holes are arranged at symmetric positions, and two extruded 
materials are simultaneously produced, so that an efficiency is realized. Also, each molding hole 

(2) has a molding hole (21) for forming the thick part (101) and a molding hole (22) for forming 
the thin part (102). On the other hand, as the waste holes (3), three waste holes with the same 
shape and the same size are installed in a pattern where two of them are installed at both sides in 
which each molding hole (22) and (22) for the thin part is sandwiched and the waste hole at the 
center is shared. These waste holes (3) are installed to approximate metal flow passing through 
the molding hole (22) for the thin part to metal flow passing through the molding hole (2i) for 
the thick part during the extrusion. In terms of such an operation, the positions of the waste holes 

(3) are preferably as adjacent as possible to the molding hole (22) for the thin part in a range 
where fracture of the die is not caused, and the area of the waste holes (3) is preferably set to a 
value of about 1/2-3/2 of the area of the molding hole (21) for the thick part. Needless to say, the 
number and shape of the waste holes (3) are not limited to those shown in the figure. 

Using the above-mentioned die, an extrusion is carried out. An aluminum extruded 
material is simultaneously extruded from two molding holes (2) and (2) and three waste holes 
(3), (3), and (3) by the advance of a stem. Then, since metal flow of the extruding material 
passing through the molding hole (21) for the thick part is close to the metal flow in the extrusion 
of a square bar with equal vertical and horizontal lengths, the thick part (101) of the extruded 
material passed through said molding hole (2 1) has a double fiber structure of [ 100] and [ 1 1 1 J. 
On the other hand, part of the extruding material being gathered in the vicinity of the molding 
hole (22) for the thin part of the die during the extrusion is extruded through the waste holes (3). 
For this reason, metal flow passing through the molding hole (22) for the thin part is influenced 
by the waste holes (3) and approximated to the metal flow passing through the molding hole (21) 
for the thick part, and the thin part (102) of the extruded material also has a double fiber structure 
of [100] and [111]. 

In order to confirm the effect of the present invention, using the die shown in Figure 1 
and a conventional die the same as the die of Figure 1 except for not having the waste holes (3), 
5083 Al was extruded into an extruded material (HI 12) shown in Figure 2. The size of each part 
of the extruded material was set at a of 15.3 mm, b of 3.1 mm, c of 50.7 mm, and d of 12.3 mm. 
On the other hand, the size of each part of the die was set at L; of 13 mm, L2 of 10 mm, and L3 of 
40 mm, and the area of each waste hole was set at 207 mm 2 . Then, when the internal structure of 
each of the thick part ( 1 0 1 ) and the thin part ( 1 02) of the extruded material after extruding was 
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investigated, a double fiber structure of [100] and [1 1 1] was found to be formed in each part in 
the product to which the present invention was applied using the die with the waste holes. 

On the contrary t in the conventional product using the die without waste holes, a double 
fiber structure of [100] and [1 1 1] was formed in the thick part. However, such a structure was 
rarely formed in the thin part, and a structure of [100] and [211] was formed. 

Also, when the product of the present invention and the conventional product were 
stretched after extruding, bending was generated in the conventional product, however the 
generation of bending was not recognized in the product of the present invention. Also, when the 
tensile strengths of the thick part (101) and the thin part (102) after stretching were investigated, 
the results as shown in the following Table 1 were obtained. It can be seen that the strength 
difference between the thick part and the thin part is suppressed in the extruded material of the 
present invention. 

Table 1 
//Insert Table III 



Key: 1 Tensile strength (aB Kgf/mm 2 ) 

2 Thick part 

3 Thin part 

4 Present invention 

5 Conventional product 



Effect of the invention 

As mentioned above, since the present invention is characterized by the fact that in an 
aluminum modified extruded material having a thick part and a thin part, both the 
above-mentioned thick part and thin part are formed from a double fiber structure of [ 100] and 
[1 1 1], the structure of the thick part and the thin part of the extruded material can be made 
uniform. Since the structures are approximated to each other in this manner, the difference in the 
tensile strength between both parts can be eliminated or suppressed, and as a result, an aluminum 
modified extruded material can be obtained with very high shape precision and which does not 
generate bending even by stretching. Furthermore, since the tensile strength of the double fiber 
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structure of [100] and [1 1 1] is excellent, the strength of the entire extruded material can also be 
improved. 

Brief description of the, figures 

Figure 1 is a front view showing a die as an example used in the manufacture of the 
extruded material of the present invention. Figure 2 is a sectional oblique view showing the 
extruded material of the application example of the present invention manufactured by the die of 
Figure 1. 

(1) Die 

(2) Molding hole 

(2 1 ) Molding hole for the thick part 

(22) Molding hole for the thin part 

(3) Waste hole 

(100) Extruded material 

(101) Thick part 

(102) Thin part 

// Insert Figures 1 and 2 // 



Figure 1 

Key: 1 Die 

3 Waste hole 

2 1 Molding hole for the thick part 

22 Molding hole for the thin part 



Figure 2 

Key: 100 Extruded material 

101 Thick part 

102 Thin part 



®a*s#ft/r(jp) ©n ft tomato 

©2tm¥fff2;n (a) ¥4-22508 

®jnta.* *rie* frrtsa*^- @£bh ¥^4^(1992) \mzib 

B 21 C 23/00 A 7128-4 E 

25/02 Z 7128-4 E 

rare m**<»& 1 (i4i) 



® ¥2-127793 
@tiJ 19 ¥2(1990) 5 /! 17 B 





w 




& m 




7tlEfl?^m?StllBr 6 T224#Jt!l 

art 








m 






IE ft 


*E»*m*UJ"r 6 T224#* 

ttrt 






@* 


w 




£ IE 


m e 


AK^^rUfSlljDr 6 T224#ife 




****** 




m 


A 




*l&ltiWftm\hW 6 T224#J)fe 






















®ft 


m 


A 


#s± m*. 


a* 









91 IB * 

1. »*8©£ffc 
PS 

2. 4$tt»*e>«B 

WftW (101 ) tnftfft (10 2 ) *WL, * 

-5:n^i««s (101 ) RcfUfttt (102 ) 
wrtib 11 0 o] t ci 1 1 j a-sara 

fittttiaa^w-r 57/^ Aji»if tuff. 

3. »9!<DfflBfcKW 

^»^l«Pdj*t> ftic cioo] i ci 1 n 
A* 5 octette) 7^ UH)i5Wii;n 



- box 9 i:»20<:^t«»rfii-jl;O^W 
(100 ) ii. :n*lfHj«iLr!i}ia!&i:ii 

A. *f*» < 102 ) 

K&li* E 2 0 0 0#» 5 0 0 0** 700 
0#$Oj6;ftT^$-<>AlcJ;£8##am<:: 

tt^J£ftffl«^iS^7A<*-OARa?flajtt<0 



-51- 



li^ *<O[*j«lfi«*<afi0rttic5iin [100] t 
[i i x) oriemMifltti-MrA^c^ l. 

fi? C i= tt & » ^ C 1 0 0 3 t C 2 l l ) 

^&«KiS< fc* fc [1003 £ 
[111] <D-g»«*fl*U<£ < C » 

fltttfBsptffctf Ktf < UZtzih (100) £ 
[2 113 tti£<0*fl£tt<Dlflttt£tt* o co/: 
&ftfllifc«ri<&< »f*i«ni&«7><55< 



HUH? 4-22508 (2) 
cioi ) tfcfcfi (102 ) ^^>:n^ 

<D£fc© (101 ) Jttfffftfl C J 02 ) 

<> cioo) i din <Dr$ajtfl«u>* 
ft « 

ntm c ioi ) Rcxa^ffi (io2 ) a<urn 
b lioo] £ (ill] cortttHttttT* 

S3 (101 ) (102 ) **Tt 

:<0ftwu, t/k (ioo ) 



o&fcffl (ioi > tmmw (io2 > <o^rnt) 

*< (1 0 0] t [111] <0-ffil*fcttfcT*> 

(ioo ) ©£i*a<±je©;:»ttfc*fltta>*tt* 

t& b<0?ttt£<\ #tfitt0;*6B#*J;iez£ 

(101 ) <Ofc& a (102 ) fl)W*bt 

/b 2 3 T* 5 J: 9 tii U ^ £3 

»t«»itt»ttoio*, (S]i:<»20«off 
fc^Tfc*. »iBc*tv«» K/^r 

7. (i) ti^tifaj^o, «^<<* (l) 



ti*$ttffifirc*JJG Lfc#tt<o£#fl. (2) (2) 
ifcil (3) **TLTU5. :©S«Wtli2 
IB^)«^?L^M«fiiIi:£LTl5li*i:2*o 

S. fcfilcfl;* (2) fiflTflff (101 ) * 

n (102 ) *#&+sfcfc£o»rtttf8jfc*&a. 

(22) ^11X^5. -Us teft (3) 

(22) ( 22) **A,TWfl|K. * 

(isai^nti^, (3) \t. ffdj 

ff$K»Wflfflfi£rt?fl. (22) 

a-*, w-mmm&^n (21) ^aiatiy^ 

tz\>o>Ttr>6. frfrtftmo&frc,. &ft <3) 

<d ft a (i ^ w * © k« \> «q a t ^jx^ 

Sfcttffljfctffl. (22) C £A<8* 

L < . * fctt*. (3) 0>fittiiJ¥l*lWffitf£?l 
(20aE8K*iLT, 1/2-3/2S50 



f* i» <D ffij i£ u J: *) v 5 AffjftWWtt. 
2fB<0ffftj?l (2) (2) &tf3ra©fc*. (3) 

VZ>/ ? /U7 v- lZi5.\.*faZ> s SfiltflJft (21) 
*a«L/:»ti5#(0WAK (101 ) li [1001 

i ci i u o-msmmmizu z. # 
dj^ic^-f xonftum&te*. (22) ftet^* 

(22) ^^7 D -m (3) 

»fltf«D»rt» (102 ) t> [10 0] £ (11 



»fiB¥4-22508 (3) 
»lBi:*Lfc/-f xt, fcft (3) tttifT 

-f*£fflV*T, 5 0 8 3 Afl £££»2E!U* 
rWtil^ (H112) KfltfiLfc. flPtfjtffcSKO 
•^&<*> a : 1 5 . 3a, b : 3. In. c : 
50. 7 m> 6:12, 3mklt-. ? 
>f7,0^«J^^ft{iLi : 1 3 m. I 2 : 10 
nu L3 : 4 Oois ; 207fltd<b 

Lfc. f H»iiifftfldW®Wfcft (101 ) , 

fcftflJ (102 ) Col>Ttnt*nrt tt*fllfit*33 

WSIiv Stt<h h \z C 1 0 0 } i [111] to 
SUx ft ft ft i: onrii Cl 0 0) £ [1 l l] 

[ i o 0 3 t (2 i i ] <o 



cioi ) (io2 ) <osi5sa** 

ft w ft a T ( i IP * ft £ ft A m » 5* BE 2 a< VP n 



9 1 a 





(a B f /ai) 


ft ft ft 


ft * ft 


ft n 


3 2.0 


3 0.5 


«£ * 


3 1.9 


2 8.2 



9BH*>9ftft 



KftrtftAtfftrtfta^rnt, [loo] t 
*w2^ftfc»<ott**#-K-r* :t*«Ti 



B»o5i«ii*«tjii*ittiaii«Ti, * 

JfjfU^t^. L * h s 1 1 0 0 J <b C 1 1 
1) ©r*««tt«B*?l5fiil*UftftTl*6 

5-W £ LT^y^ *<DJEffiia, *2HU*1 

(i) - /o, ( 2 ) -attn (2D 

fcWffitfltfJU (22) »ft*WfHtfft2*, (3) 
-ftJU . (100 ) -fflftW, (101 ) 
(102 ) -ftftft. 

£1 ± 

ft S A #JS± ft * * ft 



?! 153 ¥4-22508 (4) 




s2 1 



-54- 



